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In order for science and technology to
progress, the scientist must live and
work in a society unbounded by
religions, politica lor racial persecution.
The progress of science must never
stop; if it does, the nation decays and
treads the thick waters back to
mediocrity. It shouId be the duty of the
scientist to educate society as to the
goods of science. If it does not do this,
science's life line will be cut and the
nation's death will not be far behind.
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EDITORIAL
by Carl L. Shears
The advancement of science is as vital to a nation as the establishment of a just judicial system.
Science, as it advances and is applied, results in what we know today as technology. The gains and
strides this country has made since 1900have been a direct result of the advancement of science. We
could go as far as to say that there is a direct relationship between a country's history (that is, whether
it is a power or not) and its scientific involvement.
It is ironic, but technological advances do not come about merely by turning a knob, or pulling a
switch. They come about because, long before, someone thought about a problem in basic science
which mayor may not have had any association with the advance which it ushered in. In short, basic
research must continue if we are to give future generations a place in the sun.
We must realize that research just for the sake of research is not the proper attitude, but that
research for the sake of understanding the laws of nature is. Thus by taking this approach we can be
instrumental in assisting mankind in controlling his environs and thereby being the master of his fate.
This is the purpose of this journal--to assist in the understanding of nature so that this knowledge
can be applied toward making life more desirable for all. This can not be accomplished solely by our
small staff, but must be a joint effort by the scientific community as a whole. In the main, we would
appreciate your contributions in the way of articles, letters, or criticism so that this journal can attain
the goals for which it is striving.
SOMETHING TO THINK ABOUT
Automated machinery is growing at a phenomenal rate. The main purposes of these devices are to
make products, to make products cheaper and to eliminate the human factor.
By 1980this country will experience a quantum jump in the use of automated machinery. This is
well and good, but what happens to the displaced worker? How does he earn his living and what does
be do with his leisure time? These are things to think about which this magazine will be concerned
with in coming issues.
By year am it has been predicted that Japan will overtake the United States in industrial
e '0 is how can a country as small, area-wise, and only one-half as large, population-
. ? We shall investigate Japan's technological structure to attempt to find some
.ch could possibly enable it to overtake this country.
FROM THE CHAIRMAN'S DESK
PHYSICS FOR HUMANITY
AT HOWARD UNIVERSITY
Warren E. Henry, Chairman of Physics and Astronomy
Human beings all realize the importance of man's harmony with nature--being in tune with his
natural surroundings. The understanding of our physical surroundings (the environment) depends on
(a) insight with respect to the environment, (b) the proper analysis of physical aspects of the en-
vironment, and (c) the proper response to the stimuli, therefrom. Each phase needs physics--each
phase needs assessment of energy and energy relations. Each phase needs the evaluation of forces--
their magnitude, and direction.
These actions are not only good for their intrinsic values, but also for their transfer into other
disciplines. Physics is not only the capstone of our understanding of the physical universe as a whole
but is the fundamental base of the scientific ideas which undergird our industrial technology, our
defense technology and even our medical and health technology. Physics can, in fact, help spearhead
our exploration into the future--a future which can be for a better life for mankind.
Knowing the importance of physics' tools and concepts, we ask ourselves the questions, "What
does the study of physics mean to me? Why should I study it?" The answer is two-fold: because of (1)
the sheer beauty of physics and the feeling and appreciation for the dazzlingly beautiful order of
nature and (2) the demonstrated and growing usefulness of physics.
The Howard University Department of Physics and Astronomy is dedicated to the pleasant and
rewarding task of giving education and training to knowledge-thirsty people, of which there are many.
We are interested in developing good physicists; we are interested, despite the current decrease in
super-jobs for physicists. This point of view is enjoyed by us at Howard University not only because
physics is very important and will, therefore, reclaim its position in popularity and respect, but for
another special reason: the necessity of greater participation in physics by minorities. Howard
University has produced over half of the Black Ph.D's in physics in the country. Included as examples
are Professor Arthur "Moon-sample" Thorpe and Professor Titus "Gravity Wave" Pankey. Still
there has not been an overproduction of minority physicists.
When I went to the Cleveland Meeting of the American Physical Society in March, 1971to present
a joint paper with one of our Howard University students, I saw that out of the 1700physicists in at-
tendance, there were only 3 Black physicists. This scarcity of minority physicists is to be remedied! !
We are hoping that no one will discourage Blacks, Chicanos and American Indians from studying
physics. We hope the science community will encourage minority students who have the potential to
become physicists.
Because we believe in the capabilities, goals and aspirations of our students, this is our in-
vestment in the future. The Department of Physics and Astronomy rededicates itself to the training
and education of physicists and astrophysicists. We also encourage interest in the cultural and
philosophical fields of study for physic majors, as well as scientific and technological courses for
persons not necessarily majoring in physics. For, like the character in one of Moliere's plays who
discovered he had been speaking prose all of his life, we discover that we all have participated,
whether actively or passively, in the poetic grandeur of physics.
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LIFETIME MEASUREMENT OF THE e 'i:~ STATE OF "'')..
L. ·t ,. '1._+ ,
Lifetime measurements have been made for the "E> Z. .-r J. 2-~(O, I) ) transition of N l'~ ~
using the delayed coincidence method developed by Lawrence. The Li etime determined from the
transition with an associated wavelength of 1439A is 61nsec. Particular attention has been paid to
possible sources of systematic errors and the lifetime is presented in comparison with corressonding
results of other workers.
INTRODUCTION
The delayed-coincidence apparatus of Lawrence, which is designed to measure excited--state
radiative lifetimes in the range> 1 nsec at repetition rates up to 10 MHz has been applied to the'B~~:~ X'l. "i:; (0,0) transition of the N~'" system.
In this work, an electron beam in low-pressure nitrogen is used for excitation, yielding: the spec-
trum shown in Fig. I. The time decay of photon emission is recorded electronically after a .3}\Seccutoff
of the excitation, and mean lifetimes and error estimates are determined from the decay curves. The
major complications, to be discussed, are resonance photon entrapment and cascading.
EXPERIMENTAL METHOD AND APPARATUS
The Lawrence apparatus has been described in detail elsewhere 1,2 and its characteristics will
be only briefly reviewed here. Figure 2 shows a block diagram of the experimental apparatus. A
pulsed beam of electrons is used to excite molecules of the gas. The excitation pulse is used both as a
start signal for the time-to-pulse height convertor and as one-half of the logic for the coincidence unit.
Light pulses from the decay of the excited state pass through a monochromator and strike a
photomultiplier. The ensuing pulse from the photomultiplier is used as a stop pulse for the time-to-
pulse height convertor and also as the other half of the logic for the coincidence unit. Pulses from the
coincidence unit are used to gate "on" the time-to-pulse height convertor. In this manner the events to
be analyzed can be preselected which inturn allows repetition rates to 10mHz. The convertor feeds a
voltage pulse propartional to the time between "Start" and "Stop" into the 512multichannel analyzer.
A distribution of decay times is thus built up in the analyzer. This distribution is then used to deter-
mine the mean life of the level of interest.
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The electron gun, a two stage device developed by Simpson and Kuyatt, 3 provided beams up to 20
)J A in the 50-100ev energy range. A Faraday cage energy analyzer 4 yielded an energy spread of < 1
ev at and operating energy of 70 ev. The electron gun was biased on at zero grid voltage. Negative 10
volt pulses applied to the grid of the gun were used to cutoff the beam. These pulses had rise and fall
times ~ 12nsec with widths of 300nsec. The pulse repetition rate was 500kcl sec.
The wavelength desired was selected by a Heath model EU-700 monochromator.
The photon flux at the exit of the monochromator was detected by an Amperex 56AV3 high-gain,
\ low-dark-current photomuliplier.
The gas samples used were reagent grade ultra-high purity (99.9%) nitrogen. Decay curves were
made at various pressures (.5-10j.{), and at an electron energy of 70eV.
ANALYSIS
Fig. 3 is the decay curve for the '51.2:; --) ~'l.~:(Clcl)tranSition in N.t. The excitation pulse width
was 300nsec, the average channel spacing was .35nsec, and the counts in the channel were 10,000near
the peak with a signal-to-noise ratio of 100. The run shown in Figure 3 is an example..?! a two ex-
ponential decay. The first component represents the direction excitation of the 13""1..~ state. The
second and more slowly decaying component is attributed to cascading from some hig1er excited
levels feeding into the .~'1..'1:.+' level. The problem of cascading, present with electron excitation, is
t.~
ideally solved by operating with electron energies below the threshold of the cascading levels. This
approach was not adopted here mainly for the reason that at sufficiently low electron energies the
excitation cross-section of the level of interest was too small to provide adequate signal-to-background
ratios. When a measure of lifetime as a function of record length was made (Fig. 4), it was found that
the cascade lifetime (T) was sensitive to the record length used while the main lifetime (1:) was
relatively insensitive to the record length used. As a result the cascade lifetime (T) is assumed to be a
mixture of lifetimes with a value 127 nsec.
RESUL TS AND DISCUSSION
Table I gives the results of the present work with determinations of other workers for comparison.
In arriving a t the final value for the lifetime runs were made over a range of pressures (.5-10}l) to
investigate pressure effects. There are two sources of pressure effects of possible importance here,
collisional quenching and resonance entrapment of radiation. In the range of pressures .5-8ft no
dependence of lifetime on pressure was detected. For the case of resonance entrapment this is to be
expected since the El..i; state of Nt does not connect optically with the ground state and the Nt
molecules were continuously pumped out of the system thus preventing an appreciable density from
being built up. Collisional quenching of radiation which would show up as a decrease in lifetime with
an increase in pressure, was not noticable until after a pressure 10}l was reached.
Twenty runs were used in determining the radiative lifetime. The largest uncertainty is the effect of
cascading on the lifetime, but, the tabulated systematic errors also include a 6% contribution ~f
possible nonlineraritics in the time scale of the system.
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Table I
Reference Transition Method of Measurement Lifetime ( )
( ) ( )
This Work " Delayed coincidence 61.70IS
E. Fink and K. H. Welge 7 " Phase Shift 60
VI R. G. Bennett and F. W. Dalby 8 " Delayed Coincidence 65.8+3.5
M. Jeunehomme 9 " Time of Flight 71.54
D. I. Gebacher 10 " 652
H. Anton 11 " 4020
L. L. Nichols and W. E. Wilson 12 " 65.9 1
J. E. Hesser 13 " 59.2+6
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THE ANOMALOUS DEA TH RA TE OF EMINENT SCIENTISTS
A nita-Rae Smith Pankey +
Howard University School of Medicine
Washington, D.C.
ABSTRACT
A massive study of the death-age frequency spectrum of 6706 eminent scientists revealed an
anomalous secondary maximum in the 80-85 year interval.
TEXT
A pilot study 1 of the death-age frequency spectrum of 242 eminent scientists who died in the
period 1960-1965revealed an anomalous secondary maximum, in the 80-85year interval, that could not
be attributed to random statistical fluctuations. The small sample size, however, severly limited other
meaningful inference. For this reason, the study was expanded into a group 2 analysis involving all of
the death notices (6135) published in Science, volumes 103through 146,January 1946to December 1964
except a small fraction for which no age was given and a negligible small number of inadvertent
exclusions. A control sample was provided by 700 obituaries of eminent non-scientists from the
Washington Post. Repeat analyses on each group and three independent analyses of group I failed to
reveal significant inconsistencies in the statistics of the subjects, who incidentally were 97% male and
91% American.
The anamalous behavior (Fig. 1, Table I) was now observed to have been evolved during the
fifties from a spectrum satisfying the Gomertz-Teissler 3,4 solution
C('~) --_ -4 "(~q,, J(I'- i.1"'l.S" "1-/0 e
during group I into a grossly distorted ( X'1...= feet) r ;(.c~j.)
spectrum of group IV.
In order to further localize the origin of the anomaly, the 1580members of group IV were sub-
jected to a weighted analysis according to occupational commitment (Table II). The anomalous'
behavior was found to be almost completely a characteristic of the chemists, physicists, biologists,
and physicians, with a negligible contribution from mathematicians and the unclassified.
+ Present address, Crownsville State Hospital, Maryland
11
As a corollary to the weighted analysis, the death-age spectrum of eminent physicists, taken from
Physics Today, volumes 15 throuth 18, 1963through 1965,was examined and found to correspond in
detail to group IV. In order to increase the sample size, and also to demonstrate that the anomaly still
occurs, these data were combined with data from Science, volumes 148-152,1964through 1966, (Table
III).
The several theories of aging recently expounded are either biological 5-10 (including somatic
mutation through ionizing radiation) or psychological 11 . In regard to the latter, psychological
stresses of the type imagined by Whipple 12 were eliminated by (1) the absence of anomalous
behavior among the controls beyond a large standard deviation attributed to diversified backgrounds,
and (2) the remarkably similar but abortive analyses of psychological traits of eminent scientists by
Wispe 11 and Chambers 13 . According to Wispe 14 , creative scientists, generally lacking in
altruism, are a sheltered, complacently occupied group, unlikely to be subjected to stresses of the
Whipple type.
It is both interesting and suggestive of a biological basis that the date of emergence of the
anomaly as well as its predominance among physicists, chemists, biologistis, and physicians,
correlates well with the advent of widespread usage of radiation producing devices.
If the age distribution of the population above 25is in equilibrium, then it is academic that the age-
specific mortality rate, C(X), is related to the percent of total deaths occuring at age X by
~. S ('(~)d)(
YC'f) ~ C()L) e 4b
A Gompertz-Tesissier solution for C(X) should agree with Y(X) over the entire death-age spectrum,
as is approximately the case for group I. A later deviation would indicate the onset of and perhaps the
nature of a disturbing influence on the initial equibrium. In the present analysis the double maximum
can be explained by a sudden decreaseinC(X) at retirement age, with the later increase in Y(X) not
more than a normal mathematical consequence (Table III).
Thus one may speculate that factors operative during productive years sufficiently potent to in-
crease the death rate are lifted at retirement. The most likely candidates would be physical and
biological stresses associated with the attaining and the maintaining of eminence in the highly
competitive environment of the natural sciences, even though late effects of irradiation are not en-
tirely eliminated.
I am indebted to Dr. Titus Pankey for assistance with the statistical analyses.
12
32
G-T~
4
13
Table I. Percentage of deaths, Y(X), in a given age interval
by groups. Y(X) is related to C(X) through equation 2.
Gampertz-
Interval Tessier Group I Group II Group III Group IV
Solution Jan. 1946 Jan. 1951 Jan. 1955 Jan. 1959
(dotted line - Dec. - Dec. - Dec. - Dec.
in fig. 1) 1951 1954 1958 1964
26-30 .009 .005 .003 .002 .001
31-35 .013 .012 .008 .007 .013
36-40 .021 .020 .018 .013 .019
41-45 .033 .036 .020 .024 .034
46-50 .045 .044 .034 .042 .056
51-55 .065 J080 .070 .068 .067
56-60 .104 .104 .109 .101 .104
61-65 .143 .125 .134 .136 .131
66-70 .163 .154 .135 .128 .122
71-75 .169 .157 .157 .142 .127
76-80 .123 .118 .139 .120 .113
81-85 .075 .086 .098 .112 .114
86-90 .013 .040 .047 .059 .069
91-95 .008 .015 .021 .037 .025
96-100 .005 .005 .007 .005
101-105 0 .001 .001 .001
Totals 1119 1809 1637 1570
Life
Expectancy
at 25 41.3 43.0 43.5 42.9
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Table II. Weighted analysis of the 1570 subjects in
Groups IV, January 1959 - December 1964.
Interval Physicists Y(X) -Biologists Y(X) Mathema- Y(X)
and Chemists and Physi- ticians
cians and Un-
classi-
fied
26-30 0 0 2 .003 0 0
31-35 11 .024 6 .008 3 .009
36-40 11 .024 11 .014 7 .020
41-45 14 .031 32 .042 8 .023
46-50 30 .066 40 .052 18 .052
51-55 32 .070 47 .061 26 .076
56-60 48 .105 85 .110 30 .087
61-65 58 .127 97 .125 50 .145
66-70 49* .107 91* .118 52 .151
71-75 50* .109 102* .132 47 .136
76-80 56* .122 100* .130 32 .093
81-85 56* .122 88* .114 35 .102
86-90 30 .065 51 .066 27 .078
91-95 8 .018 13 .017 8 .023
101-105 .002 .001 0 0
Totals 465 770 344
*Anoma1ous
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Table III. Very recent statistics on the death rates of
eminent scientists and eminent non-scientists.
Age Interval Eminent Scientists a,b,
2
5
18
25
37
51
57
66
71
65*
56*
66*
36
15
Eminent Non-
scientists
26-30 2
31-35 5
36-40 5
41-45 24
46-50 32
51-55 40
56-60
61-65
58
71
66-70 71
71-75 76
76-80 64
81-85 50
86-90 39
91-95 21
96-100 4
101-105 o
Totals 571 563
aVolumes 147-153 of Science, 1965-1966.
bVo1umes 15-18 of Physics Today, 1963-1965.
CWashington Post.
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by Rita Southall
WOMEN IN SCIENCE
Had I not chosen physics, this day would surely have found me in the pursuit of some other
traditionally masculine career. It is perhaps my resistance to the male belief in keeping women in
their "place" that propelled me into such a career. In the beginning it was possible to enjoy a self-
imposed aura of uniqueness. Even though the number of women in careers traditionally reserved for
men has grown, the overall percentage remains low. Along with many other individuals, both male
and female, I have yet to reach my goal, that is, to be able to point to some noteworthy contribution to
society I have made before my life has ended.
Seven days after receiving the Bachelor of Science degree in Physics, I began a training period at
the Langley Research Center in Hampton, Virginia, in June of 1966.For five years the work areas I
participated in were mostly in a support capacity.
In view of a need for the adaptation of existing radiation environment computer programs to the
Langley center's computer system, supervisory decisions brought the task to me. At first, this
problem involved the adjustment of a very large and complex computer program with input data
available at the time to provide a calculated environmental simulation for vehicles to be flown in earth
orbit. Subsequently, a change in the local computer system, the acquisition of improved data in ~
format incompatible with the original program, and the need for a fast updating procedure ruled the
first computer obsolete. Two factors, the periodic creation of new and improved environmental
models based on data collected by earth orbiting satellites, and improvements in the accuracy of the
description of the earth's changing magnetic field would control the design of the second generation
radiation environment program. Such a program became available, yet it was not suitable for use at
the Center without some modifications. Too, it was necessary to develop a procedure for easy use by
each individual experimenter who required a knowledge of the radiation environment his piece of
equipment would have to suffer in orbit. By the end of my fourth year, our capabilities in caring for
this problem were fully developed. Presently, all an experimenter has to do is to submit a list of his
orbit parameters and select the type of particulate environment of interest. In a short time he receives
the desired results.
A second project involved the development of an automated micrometeoroid environment
simulation facility and data acquisition and analysis. The design and specifications for the hardware
of the system were largely handled by government contractors. However, it was my responsibility to
manage the data acquisition and analysis. The true nature of the problem can best be described as
follows: checking the limitations of the hardware and recommending improvements where possible,
making interpretations of the data collected, preparing visual displays of output data, and seeking
new correlations between data trends and observed changes in specimens tested. Some of the items
tested in the simulated micrometeoroid environment were mirror surfaces proposed for use on an
orbiting telescope, thin, film capacitor micrometeoroid detectors, an experimental solid state
micrometeoroid detector, and thin foil micrometeoroid detectors.
The most fascinating part of this project was the random appearance of unexpected problems
with the hardware which were spaced over the six year period from the arrival of the 4 million-volt
Van de Graff Accelerator until the development of the automatic micrometeoroid scanning system.
Unfortuna tely, my time with this system was spent mostly through the last stages of development and
little of the group efforts in testing were completed before members of the group were relocated.
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There were several other jobs assigned to me over the five-year period ending with active support
in determination of flutter speeds for thermal control panels on the space shuttle.
No price could be placed upon those five years of working experience. After having returned to
full-time graduate study, I find myself more appreciative of some of the concepts studied and more
apt to recognize obsolete, useless, or impractical practices inherent in educational tradition.
Foremost, all knowledge and experience gained will serve as a basis for the realization of my primary
career goals. For now, it is merely the pursuit of excellence. I am convinced that along this path my
desire to make a noteworthy contribution to society will be fulfilled.
19
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After completing my undergraduate work at Southern University, (June 1965- January 1970),
where I was enrolled as a Liberal Arts student concentrating in Physics. I was immediately recruited
by Oak Ridge Associated Universities (ORAU). There I was given additional training in Atomic and
Nuclear science as a prerequisite to assuming the position of "Teacher-Demonstrator" (TD) for
ORAU. Upon completing this initial training program, I received my credentials as a TD, for the
Atomic Energy Commission. Subsequent to this, I worked as a staff member in the office of Dr.W.W.
Grigorieff, Assistant to the Director, ORAU.
During my association with ORAU, I was increasingly motivated to continue my education. I then
decided to continue my education. I enrolled in Howard University as a graduate student in Physics.
Dr. Alexander B. Gardner, Director of Comprehensive Sciences at Howard appointed me as his
graduate assistant in this program. I was given teaching and staff responsibilities in "Math and
Computer Science."
My plans include further study in either Astro-Physics or Computer Science.
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